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high for the reduction of the ore by carbon monoxide. The circulation system described above overcomes this difficulty by causing a portion of the gases from the top of the furnace to enter through the tuyeres and to pass up the shaft again. This circulation, has the effect of conveying' heat from the smelting chamber up the shaft where it serves to preheat the charge. The gases entering beneath the arch of the furnace also serve to cool this arch and prevent its becoming overheated or melted, and in this way the heat transferred to the shaft of the furnace is withdrawn from a point where it can be very well spared. The tuyeres are introduced midway between adjacent electrodes.
The electrical supply for this furnace was arranged to give great flexibility in operation and is different from what would be adopted in regular practice. It consists of a three-phase synchronous motor of 900 h.p. supplied with 6o-cycle current at 7,000 volts. A three-phase generator, directly coupled to the motor, supplies 25-cycle current at a voltage which is adjustable by small steps from 300 to 1,200 volts. The currentfrom the generator is taken to transformers, placed close to the furnace, by which the voltage is lowered in the ratio of 14 to i; the secondary voltage ranging from 20 to 80 volts. In order that the full power of the plant (500 or 600 kw.) may be available throughout this range of voltage the transformers have a total capacity of 1,500 kilo-volt-amperes.
Results Obtained.—The furnace was erected in the year 1908 and a trial run was made at the end of that year. The run extended from the yth of May to the 3oth of July, 1909, and demonstrated that the design was satisfactory for regular operation besides giving valuable information with regard to the economy of the process. The ores smelted during this time were a number of Swedish magnetites. The fuel used was charcoal and mixtures of charcoal and coke, and the consumption of fuel varied from 0.30 to 0.39 tons per ton of pig-iron. The output of pig-iron was quite'small, being about 4 tons daily, and the power consumption was somewhat large, averaging 2 tons of pig-iron per kilowatt-year. A better figure may be expected in the future. The consumption of electrodes was also somewhat large in this furnace, averaging about 30 Ib. per ton of pig-iron. The power-factor of the furnace running at 25. cycles varied from 0.8 to 0.9 and may, therefore, be considered quite satisfactory.
In regard to the circulation of the gases, and the economy of the furnace, it is important to know the analysis of the gases leaving, xv, 1909, p. 26.atent 815,293, March, 1906.   Electrochemical Industry, vol. iv, 1906, p. 152.Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
